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lytes which will produce a properly " balanced " soil solution
so that the harmful excess of one salt may be antagonised.
Certain salts, such as those of arsenic 24 and manganese,
seern to exercise a stimulating action on bacterial activities;
the causes of this action are not at present understood.
The acidity of the soil has an important effect on the
bacterial processes. The acidity of soils may increase to
such a point that the decomposition of plant tissues by
bacteria is hindered, a peat layer being thus produced. The
degree of acidity that is toxic varies very greatly with different
soil bacteria, some of them, like Azotobacter and Nitro-
somonas being very intolerant of acidity.
The conditions of aeration, water content, and tempera-
ture are inter-related in field soil. Ammonifying organisms
are not greatly dependent on aeration, but this factor is
sometimes a limiting one in the case of the very aerobic
nitrifying bacteria. Hence efficient soil- cultivation Is bene-
ficial to nitrification.
Many attempts have been made to correlate the tempera-
ture and moisture- of field soils with the bacterial numbers
and activities. These attempts have given very discordant
results, It is generally agreed that a plentiful moisture
supply is beneficial. Thus Greaves, in Utah, found the opti-
mum water content for ammonia and nitrate production to
be about 60 per cent, of the water-holding capacity. On the
other hand, Prescott56 found that the summer desiccation of
soil in Egypt was followed by increased bacterial activities.
Fabricius and Feilitzen,18 using moor soil, found a direct
relationship between soil temperature and bacterial numbers,
showing that temperature can be a limiting factor under
certain conditions. With normal arable soils, however, no
such direct effect of temperature or moisture can be found 16
(see Fig. 8), It has even been found by Conn n that
freezing of the soil may cause a marked increase in bacterial
numbers. The erratic effects of temperature and moisture
on the soil bacteria probably afford instances of a dis-
turbance of the equilibrium between the bacteria and other